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Finite element models, Case 1 
For finite element analysis we used Comsol Multiphysics, Structural Mechanics, static model, 2D plane 
strain model, with included geometric nonlinearities in solver. We compared 2D models against a full 3D 
model and the results were within 8% with expected discrepancies due to spaces between the plates (1 
mm) in the 3D model which are not accounted for in the 2D model. 2D model results are presented in 
the figures and tables. 
Table S1. Material properties used for Case 1 finite element analysis. 
 Modulus (GPa) Density (kg/m3) Poisson’s ratio 
PEEK* 3.6 1320 0.4 
NiTi 32.5 6900 0.3 
*PEEK = Polyether Ether Ketone 
 
Figure S1. Case 1 geometry for 2D finite element analysis (FEA). Fixed boundary is on the left and load is applied on the right 
end. 
 
Figure S2. Case 1 peak-to-peak displacement for 2D FEA with force as listed in Table S3. Note that in this case, the beam only 
moves downward from its neutral location. 
 
 Finite element models, Case 2 
Comsol Multiphysics, Structural Mechanics, static model, 2D plane strain model, included an initial strain 
of 2% in the NiTi plates. The modulus for Case 2 is lower than Case 1 because the NiTi material is 
operating in its superelastic region as shown in Fig. 3 of the main text. 
Table S2. Material properties used for Case 1 finite element analysis. 
 Modulus (GPa) Density (kg/m3) Poisson’s ratio 
PEEK 3.6 1320 0.4 
NiTi 19.1 6900 0.3 
 
 
Figure S3. Case 2 zero-to-peak displacement for 2D FEA with one-half the force as listed in Table S2. Note that in this case, the 
beam moves symmetrically above and below its neutral location with the amplitude shown. 
 
Table S3. Results from FEA of both cases providing the needed peak-to-peak input force and displacement to achieve a given 
peak-to-peak stress. 
 Force (N) Displacement (mm) Stress (MPa) 
Case 1 2423 13 325 
Case 2 584 14 185 
 
 
